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(57) Abstract 

A method of cash card billing with the aid of parting or pay meters when parking a vehicle, mere being provided a meter system 
which includes a plurality of meters, each constituting an independent operative unit, wherein the meters are equipped with a cash card 
reader, wherein a person parking a vehicle finds a meter and with the aid of the cash card reader feeds -in information from the cash card 
relating at least to the cash card account number, wherein when the cash card has been read by the fast pay meter (BA1) the meter stores 
the account number (KN) and the time parking commencement time (IT) in a memory (BAI MEM) which belongs to the first meter, 
whereafter the meter (BAI) is caused to issue a parking ticket on which a transaction number (TN) is recorded in a machine-readable form, 
wherein when terminating the parking period, the parking ticket is caused to be read in a second meter (BA2), which may be any chosen 
pay meter in the pay meter system, wherein the second pay meter (BA2) is caused to store the transaction number (TN) read by the meter 
from the parking ticket together with the time at which the ticket was read, the parking termination time (UT). in a memory (BA2 MEM) 
belonging to the second meter. 
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A METHOD OF BILLING THE PARKING OF VEHICLES BY MEANS 

OF PAT METERS 



The present invention relates to a method of billing the 
5 parking of vehicles by means of parking meters or pay meters. 
More specifically, but not exclusively, the invention relates 
to a method for billing a parking fee to a cash card, pay 
card or credit card account. 

10 In cities, towns and other municipalities, there will be one 
or more vehicle parking companies who have so-called pay 
meters distributed throughout the city or town in a number 
of different places, where streets, roads and large parking 
areas are the most common places. 

15 

In recent times, it has become possible to pay parking fees 
with different types of banker's card or cash card, in 
addition to coin payment. When a cash card is used, the 
person parking a vehicle will draw the card through a card 
20 reader on the parking meter. 

The invention relates to the type of payment system in which 
the person parking a vehicle draws a cash card through a card 
reader in the pay meter, whereupon the meter stores the card 
25 number and the time at which the card was read, and then 
issues a parking ticket. This ticket is usually placed on the 
dashboard, in a position where it can be seen. 

According to one known system, when collecting the vehicle 
30 the person concerned again goes to the pay meter and again 
draws the card through the card reader. The pay meter then 
again stores the card number and compares the vehicle 
collection time with the earlier time at which the card was 
first drawn through the card reader installed in the pay 
35 meter. The pay meter then calculates the parking fee to be 
billed and stores this sum together with the number recorded 
on the card to be charged, and issues a receipt. 
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One problem with this system is that when collecting the 
vehicle, it is necessary to go to the same pay meter as that 
in which the card was first read on the parking occasion, in 
order for the card to be read again on the vehicle collecting 
5 occasion. More specifically, the problem resides in the fact 
that certain parking areas include a large number of pay 
meters and occasionally drivers forget which pay meter they 
have used when parking the vehicle. Another problem is that 
people who park a vehicle several times in a number of 
10 different parking places and within a limited time period are 
forced to find the relevant pay meter twice on each separate 
parking occasion. 

One solution to these problems would be to connect all pay 
15 meters permanently to a central computer in an on-line 
system, in which the storage of all information and the 
calculation of all parking fees, the billing of the accounts 
of respective cash cards, etc. , is dealt with centrally. This 
solution cannot be put into practice, however , because of the 
20 excessively high cost entailed by connecting all pay meters 
to a central computer. 

It is therefore highly desirable to be able to use any pay 
meter whatsoever when parking a vehicle and then use any pay 

25 meter whatsoever when collecting the vehicle. The only 
requirement would be that the two meters used belong to one 
and the same parking company. In this regard, it would be 
possible to commence a series of parking occasions at one 
place in the city or town and draw the cash card through the 

30 reader of a given meter and to terminate the series of 
parking occasions at another place in the city or town, by 
drawing the card through the reader of another meter • 

Swedish Patent 501 84 5 teaches a solution to this problem in 
35 which each meter is free-standing and thus not connected to 
other meters or to a central computer. 
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This prior publication relates to a method of cash card 
billing with the aid of pay meters when parking a vehicle, 
there being provided a pay meter system which includes a 
plurality of meters, each constituting an independent 
operative unit. Each of the meters is equipped with a cash 
card reader. A person wishing to park a vehicle finds a meter 
and with the aid of the cash card reader feeds-in from the 
cash card information relating at least to the cash card 
account number. The meter issues a parking ticket on which 
the time at which the parking period was commenced, subse- 
quent to having read the cash card. 

The known invention is characterized in that when the cash 
card is read by a first meter BA1 in conjunction with the 
commencement of the parking period, the meter is caused to 
store the account number KN and the time, ie the parking 
commencement time IT, together with a transaction number TN, 
as a first transaction Tl, in a memory BA1 MEM which belongs 
to the first meter, this transaction number being unique. The 
meter BA1 is caused to issue a parking ticket on which the 
transaction number TN is given in a f orm that can be read by 
a meter. 

When terminating the parking period, the parking ticket is 
caused to be read in a second meter BA2 , which may be any 
chosen meter in the meter system, including the said first 
meter, wherein the second meter BA2 is caused to store in a 
memory BA2 MEM belonging to said second meter the transaction 
number TN read by the meter from the parking ticket together 
with the time at which the ticket was read, the parking 
termination time UT, as a second transaction T2 . 

The memories of the respective first meter and the respective 
second meter are emptied at given times and transferred to 
the memory of a central computer. 
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The central computer is caused to combine the respective 
transactions Tl and T2 of the first and the second meters BA1 
and BA2 with the aid of the transaction numbers TN and 
therewith bill the cash card account number KN with a parking 
5 fee calculated on the parking commencement time IT and the 
parking termination time UT. 

One problem with the system disclosed in this prior patent 
specification is that it is necessary to empty a large number 
10 of memories of their respective contents in a large number 
of pay meters and run the information taken from the memories 
through a central computer before the cash card or credit 
card used can be billed. 

15 A system which enables parking of vehicles to be commenced 
and terminated throughout a wide geographical area is likely 
to include a very large number of pay meters whose memory 
contents must be accessible in the central computer at one 
and the same time. 

20 

Another problem is that if the memory content of a pay meter 
is not available at the time of running said information 
through the central computer, it will not be possible to pair 
up the transactions stored in the memory of this particular 
25 meter with associated transactions in the memories of other 
meters with the aid of the transaction numbers, therewith 
preventing billing of the cash card or credit card concerned. 

The present invention solves these problems. 

30 

The present invention thus relates to a method of cash card 
billing parking facilities with the aid of pay meters, there 
being provided a pay meter system which includes a plurality 
of meters of which each meter constitutes an independent 
35 operative unit, wherein the meters are equipped with a cash 
card reader, wherein a person parking a vehicle finds a meter 
and with the aid of the cash card reader feeds-in information 
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from the cash card relating at least to the cash card account 
number, wherein when the cash card is read by a first meter 
(BA1) the meter is caused to store the account number (KN) 
and the parking commencement time (IT) in a memory (BA1 MEM) 
belonging to the first meter, whereafter the meter (BA1) is 
caused to issue a parking ticket on which a transaction 
number (TN) is recorded in a form that can be read by a 
machine, wherein at the end of the parking period, the 
parking ticket is caused to be read in a second pay meter 
(BA2) , which may be any chosen meter in the meter system, 
including the said first meter, wherein the second meter 
(BA2) is caused to store the transaction number (TN) read by 
the meter from the parking ticket together with the time at 
which the ticket was read, the parking termination time (UT) , 
in a memory (BA2 MEM) belonging to said second meter as a 
second transaction (T2); and is characterized by the steps 
of causing the first pay meter to record on an issued parking 
ticket at least the card account number (KN) and the parking 
commencement time (IT) in a machine readable form, where the 
account number and the parking commencement time constitute 
or are included in said transaction number (TN) ; emptying the 
memory (BA1 MEM, BA2 MEM) of each pay meter and transferring 
the contents of said each memory to the memory of a central 
computer; and basing billing of respective cash cards on the 
information in the memory (BA2 MEM) of the pay meter 
that was last used. 

The invention will now be described in more detail with 
reference to an exemplifying embodiment thereof and also with 
0 reference to the accompanying drawing, in which 

- Figure 1 is a schematic illustration of two pay meters BA1 
and BA2 ; 

- Figure 2 is a flow sheet illustrating a first part of the 
invention; and 

5 - Figure 3 is a flow sheet illustrating a second part of the 

invention. 
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Figure 1 illustrates two pay meters BA1 and BA2 which are 
independent operative units and which are assumed to be 
distanced from one another, for instance located at mutually 
different parking places. 

The invention relates to a method in which there is used a 
plurality of meters which belong to the same parking billing 
system and each of which is an independent operative unit. 
By system is meant, for instance, that the various meters are 
mutually identical and are operated on the behalf of one and 
the same vehicle parking company. 

The pay meters are equipped with a cash card reader 1. The 
meters may also be equipped with a coin insertion means 2-4 
in which coin payments can be made, and with a pay button 5 
and a cancel button 6, both intended for coin payments. The 
meters also include a coin cup 18. The meters are also 
provided with a dispensing slot 7 through which a parking 
ticket is dispensed at the beginning of a parking period. 
This slot is also preferably used for the insertion of a 
parking ticket when the parking period is terminated, wherein 
the meter is constructed to read from the parking ticket 
information recorded thereon in a meter-readable form when 
the ticket was issued in conjunction with the commencement 
of a parking period. The meters may also include a conven- 
tional display 8, for displaying time, the time at which a 
stipulated parking period expires in the case of coin 
payments, that the cash card has been read, that the cash 
card is invalid, etc. 

The present invention, however, relates to cash card pay- 
ments . 

A person wishing to park a vehicle finds a first pay meter 
at the beginning of the parking period and inserts a cash 
card, whereupon the card reader reads from the card informa- 
tion relating to at least the cash card account number, 
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35 



wherein when the cash card is read by the first pay meter 
(BAl) , the pay meter stores the account number (KN) and the 
parking commencement time (IT) in a memory (BAl MEM) belong- 
ing to the pay meter, whereafter the pay meter (BAl) is 
caused to issue a parking ticket on which a transaction 
number (TN) is recorded in a machine-readable form. 

The parking ticket is then placed inwardly of the windscreen 
where the ticket can be seen by a parking attendant, enabling 
the attendant to establish that the ticket has been taken 
from the pay meter. 



At the end of the parking period, the parking ticket is 
inserted into and read by a second pay meter (BA2) , which may 

15 be any pay meter in the pay meter system, including the first 
pay meter, wherein the second pay meter (BA2) is caused to 
store in a memory (BA2 MEM) belonging to the second pay meter 
the transaction number (TN) read from the parking ticket, 
together with the time at which the ticket was read, the 

20 parking termination time (0T) . This is illustrated in Figure 
2, in which the various information bits KN, IT, UT and TN 
are shown . 

The above description is found in all essential details in 
25 the aforesaid Swedish patent specification. 

According to the present invention, the first pay meter is 
caused to record on the issued parking ticket at least the 
account number (KN) and the parking commencement time (IT) 
30 in a machine-readable form, where the account number and 
parking commencement time either constitute or are included 
in the transaction number (TN) . 



This is illustrated in Figure 2, from which it can be seen 
that when reading the cash card, the account number KN and 
the parking commencement time IT are stored in the memory BAl 
MEM of the first pay meter. According to the invention, the 
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transaction number TN may be comprised of both KN and IT, 
although an additional number or characters X can be includ- 
ed. For instance, the number X may be the number of the pay 



meter . 



The pay meter BA1 dispenses a parking ticket which records 
the transaction number TN and which includes the data bits 
KN and IT and also optionally the number X in a machine- 
readable form. 

At the end of the parking period, the parking ticket is read 
in a second pay meter, wherein the data bits KN and IT, and 
also the additional number X when included, are stored in the 
memory BA2 MEM of the second pay meter, as shown to the right 
of Figure 2. The parking termination time UT is also stored 
in said memory when the parking ticket is read. 

The memories BA1 MEM and BA2 MEM of respective pay meters are 
emptied and their contents transferred to the memory of a 
central computer. 

Respective cash cards are billed on the basis of the informa- 
tion contained in the memory BA2 MEM of the pay meter last 
used. This involves a first stage in which billing is carried 
out solely on the basis of the memory of the pay meter last 
used, and consequently transactions stored in the memory of 
the first pay meter are not paired with transactions stored 
in the second pay meter. 

This is also illustrated in Figure 2, according to which the 
central computer is caused to compare the parking commence- 
ment time IT and the parking termination time UT, and 
therewith calculate the parking fee PK. The computer then 
bills the account number KN of the relevant cash card. The 
arrow 10 illustrates a billing transaction. 
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According to one preferred embodiment, the first pay meter 
is caused to record on the parking ticket at least the 
account number of the cash card used in an encrypted or 
encoded form. To this end, there is used in accordance with 
the invention an encrypting program or corresponding software 
in a microprocessor in the first pay meter. This increases 
security against unlawful spreading of invalid cash card 
numbers. The account number is decrypted or decoded suitably 
in the central computer. 



According to a preferred embodiment of the invention, the 
second pay meter BA2 is caused to calculate the parking fee 
on the basis of the parking commencement time IN and the 
parking termination time UT and store the calculated fee 
15 together with the account number. As described in the 
aforegoing, the parking commencement time IT and the parking 
termination time UT are compared in a processor in the second 
pay meter BA2, whereafter the parking fee is stored in the 
memory BA2 MEM of said pay meter, together with the account 
20 number . 

in a second stage, the memory content of the first pay meter 
and the memory content of the second pay meter are processed 
in the central computer, wherewith the central computer is 

25 caused to combine the transactions recorded by the first pay 
meter BA1 with the transactions recorded by the second pay 
meter BA2 with the aid of the transaction numbers TN, and 
therewith sort out those transactions recorded in the first 
pay meter BA1 that lack corresponding transactions in the 

30 second pay meter BA2 . The account number KN arriving from the 
memory of the first pay meter will herewith be billed a 
predetermined parking fee. 

This is illustrated in Figure 3. The memory content of the 
35 first pay meter memory BA1 MEM gives the transaction number 
TN which is compared with transaction number TN in the memory 
content of the second pay meter BA2 MEM. This comparison is 
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made in the central computer 9. When the transaction number 
TN is not found in BA2 MEM, the computer 9 issues a bill 11 
based on the account number KN recorded in the memory BA1 MEM 
of the first pay meter. On the other hand, the central 
5 computer undertakes no billing procedure when all transaction 
numbers in the memory of the first pay meter are found in the 
memory content BA2 MEM of the second pay meter. 

The fact that a transaction has been entered in a first pay 
10 meter but no corresponding transaction has been entered in 
a second pay meter may mean that the person concerned has 
forgotten to terminate the parking period or has simply not 
bothered to do so. The predetermined parking fee may, for 
instance, be the fee that corresponds to a maximum permitted 
15 parking time. 

The invention thus provides the significant advantage of 
enabling billing to be made more quickly, by enabling the 
transactions entered into the central computer concerning 
20 parking termination time or total parking fee to be billed 
to the cash card concerned, immediately the memory content 
of a pay meter has been transferred to the central computer. 

It is only in this second stage that transaction numbers are 
25 paired together. Since the great majority of people parking 
a vehicle also terminate parking in the manner intended, only 
a small part of the total revenues will be billed at a later 
time. 

30 According to one preferred embodiment of the invention, the 
machine-readable part of the parking ticket will include 
either a magnetic code, a punched code or a bar code or some 
other form of known machine-readable code. 

35 in order for the system to be safe, each transaction number 
must be unique. Otherwise, one and the same transaction 
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number could occur on two or more different parking occa- 
sions, resulting in wrong billing. 

According to one preferred embodiment of the invention, the 
5 transaction number TN is comprised of both the account number 
KN and the parking commencement time, where the parking 
commencement time is recorded with an accuracy of less than 
about 0-15 minutes, preferably 0.1 minute. This recorded 
transaction number will therefore be unique, since it takes 
10 longer than 0.15 minute to complete commencement of the 
parking of a vehicle, i.e. from the time that the cash card 
is read to the time of issuing the parking ticket in the 
first pay meter. 

15 The memories of the first pay meter and the second pay meter 
are emptied at given time intervals. This can be carried out 
by personnel who transfer the information to a portable 
memory or who replace the memory of respective meters with 
another memory. Alternatively, the information in the 

20 memories of respective meters can be collected off-line via 
a cable, modem or radio, and therewith transferred to a 
central computer. The information collected by personnel is 
also transferred to the memory of a central computer. 

25 It will be evident from the aforegoing that the invention 
enables a person to use one pay meter in the system when 
parking is commenced and another pay meter when parking is 
terminated. 



30 



35 



According to a preferred embodiment of the invention, the 
first pay meter prints the parking commencement time (IT) 
clearly on the parking ticket. This enables the ticket to be 
checked without needing to refer to a so-called vehicle-in 
list. 

Naturally, the parking commencement time can also be recorded 
on the ticket in an encrypted or coded form. The transaction 
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number can also include further data, such as the number of 
the pay meter concerned, etc., in addition to the parking 
commencement number and the account number. 

It will therefore be understood that the invention is not 
restricted to the af oredescribed and exemplified embodiments 
thereof, and that modifications can be made within the scope 
of the following Claims* 
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CLAIMS 

1. A method of cash card billing with the aid of parking or 
pay meters when parking a vehicle, there being provided a 
5 meter system which includes a plurality of meters, each 
constituting an independent operative unit, wherein the 
meters are equipped with a cash card reader, wherein a person 
parking a vehicle finds a meter and with the aid of the cash 
card reader feeds- in information from the cash card relating 

10 at least to the cash card account number, wherein when the 
cash card has been read by the first pay meter (BA1) the 
meter is caused to store the account number (KN) and the time 
parking commencement time (IT) in a memory (BA1 MEM) which 
belongs to the first meter, whereafter the meter (BA1) is 

15 caused to issue a parking ticket on which a transaction 
number (TN) is recorded in a machine-readable form , wherein 
when terminating the parking period, the parking ticket is 
caused to be read in a second meter (BA2) , which may be any 
chosen pay meter in the pay meter system, including the said 

20 first pay meter, wherein the second pay meter (BA2) is caused 
to store the transaction number (TN) read by the meter from 
the parking ticket together with the time at which the ticket 
was read, the parking termination time (UT) , in a memory (BA2 
MEM) belonging to said second meter, characterized by causing 

25 the first pay meter to record at least the account number 
(KN) and the parking commencement time IT on the parking 
ticket in a machine-readable form, wherein the account number 
and parking commencement time either constitute or are 
included in said transaction number (TN) ; emptying the memory 

30 (BA1 MEM, BA2 MEM) of each pay meter and transferring the 
memory contents to the memory of a central computer; and 
billing respective cash cards on the basis of the information 
stored in the memory (BA2 MEM) of the pay meter last used. 

35 2. A method according to Claim 1, characterized by causing 
the first pay meter to record on the parking ticket at least 
the account number in an encrypted or encoded form . 
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3 A method according to Claim 1 or Claim 2, characterised 
by causing the second pay meter (BA2) to calculate the 
parking fee on the basis of the parking commencement time 
(IN) and the parking termination time (OT) , and storing the 
estimated fee with the account number. 

4 A method according to Claim 1. 2 or 3, characterised 

by processing the contents of the memory of the first pay 
meter and the memory of the second pay meter in the central 
computer, wherein the central computer is caused to combine 
the transactions of the first pay meter (BA1) with the 
transactions of the second pay meter (BA2) with the aid of 
the transaction numbers (TN) and therewith sort-out those 
transactions in the first pay meter that lack a corresponding 
transaction in the second pay meter, and billing the cash 
card number (KN) arriving from the memory of the first pay 
meter a predetermined parking fee. 

5 a method according to Claim 1, 2, 3 or 4, characterised 
in that the transaction number (TN) is comprised of the 
account number (KN) and the parking commencement time, where 
the parking commencement time is given with an accuracy below 
about 0.15 minutes, preferably 0.1 second. 

25 6 A method according to any one of the preceding Claims, 
characterised by causing the first pay meter (BAl) to print 
the parking commencement time (IT) visibly on the parking 
ticket. 

7 A method according to any one of the preceding Claims, 
characterised by including in the machine-readable part of 
the parking ticket one of the codes in the group magnetic 
code, punch code or bar code, or some other known machine- 
readable code. 



20 



30 
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